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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments witli respect to claims 2-1 9 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 2-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 6,717,355 to Takahashi et al. {"Takahashr) in view of U.S. Patent No. 
6,305,818 to Lebens et al. {"Lebens"). 

As to claim 2, ra/ca/7as/7/ discloses a method to provide color temperature 
correction in emission spectra of a phosphor converted LED (see for example 
column 3 line 56 to column 4 line 20 or Fig. 1 and column 8 line 66 to column 9 
line 1 noting that "fluorescent material", i.e. item number 36, is an alternate 
expression for "phosphor") under PWM current drive (see for example column 6 
lines 31-32 "driven by a pulse current"), the method comprising: 

sensing a correlated color temperature (OCT) of the LED emission spectra 
of the LED (see for example column 6 lines 20-32 noting that "the color tone of 
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white light" is equivalent to CCT and that in order for the color tone of white light 
to be "adjusted delicately" it must be sensed); 

determining a modulation for a driving current signal based on at least the 
sensed CCT (see for example column 6 lines 20-32 noting that in order for the 
color tone to be "adjusted delicately" by the "time sharing" the time sharing 
modulation must first be determined); modulating a constant magnitude current 
signal based on the determined modulation (see for example column 6 lines 20- 
32 noting that the modulation is based on time that "a pulse current" is applied); 
and applying the modulated current signal to cause a color temperature 
correction in the emission spectra of the LED (see for example column 6 lines 
20-32 noting that adjusting the "color tone" is equivalent to "color temperature 
correction"). 

Takahashi does not expressly disclose that determining a modulation 
includes determining a first emission spectra color coordinate set representing 
the LED emission spectra at a first operational temperature corresponding to a 
desired CCT, and determining a second color coordinate set representing a CCT 
shift in the LED emission spectra due to operation of the LED at a second 
operational temperature corresponding to the sensed CCT, the color temperature 
correction corresponding to the CCT shift. 

Lebens discloses a method and apparatus for LED illumination that 
includes a color detector and feedback circuit (see for example 13:40-48) to 
provide feedback to control the color of an LED including allowance for changes 
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in LED spectrum according to LED temperature and in particular: determining a 
modulation (that is to say a signal change that affects the spectrum of the LED) 
which includes determining a first emission spectra color coordinate set 
representing the LED emission spectra at a first operational temperature 

corresponding to a desired spectrum (seje for e:<arTipie 13:24-48; this is the 
\ V ^ ^ 0 ^ ^ \ \ ^ . color spectrum controlled"; note 

for the combination that a OCT value is simply a way to reference a perceived 
spectrum for near white spectra), and determining a second color coordinate set 
representing a spectrum shift in the LED emission spectra due to operation of the 
LED at a second operational temperature corresponding to the sensed spectrum 
(see for example 13:24-48; this is the desired CCT or any variation from the one 
to which it "has its color spectrum controlled"), the color temperature correction 
corresponding to the spectrum shift ^ ^ ^ ^ o ^ ^- '-'^ 

of applying a shift appropriate to bring the spectrum back to a desired spectrum, 
i.e. "feedback reduces or eliminates color changes that would otherwise occur as 
temperature of the LED changed", and an example of a shift approoriate to 



LED, in this case by changing the to "v. ^ . ^ v ^ v ^ 

cited but for the teaching that such an adjustment can be automated by Including 

a sensor and feedback circuit). 
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Takahashi and Lebens are analogous art because they are from the same 
field of endeavor, which is LED lights, and further because they seek to solve the 
same problem, which is to provide single LED lights with color control. 

At the time of invention, it would have been obvious to a person of 
ordinary skill In the art to improve the method of controlling LED lamp color using 
the time sharing color control means of Takahashi by adding a color detector and 
feedback circuit to provide control of the color control means to provide color 
temperature correction corresponding to the spectrum shift as taught by Lebens. 
The suggestion/motivation would have been to provide advantages such as to 
reduce or eliminate color changes that would otherwise occur as temperature of 
the LED changes (see for example Lebens 13:37-39). 

As to claim 3, the rejection of claim 2 over Takahashi and Lebens covered 
a combination of teachings that applying the determined modulation to the LED 
causes the LED emission spectra at the first color coordinate set to be 
substantially constant as the LED operational temperature changes from the first 
LED operational temperature to the second LED operational temperature (again 
see for exampk 

changes that wo v ^ v ^ v. ^ ^ ^ ^ 



Claims 4-8, in addition to the rejection of claim 2 over Takahashi and 
Lebens, these claims represent techniques and relationships well known to those 
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skilled in the art before the time of the invention; reference for example 
Kamikawa (see previous office action) and Lebens. Also well known was the 
mixing of multiple PWM sources to achieve a desired tone; reference for example 
Takahashi and Lebens. By way of explanation, consider that Takahashi teaches 
pulsed driving of the LED. The use of and relationships between output/intensity, 
pulse power, pulse width and frequency were well known. Once Takahashi 
taught changing the tone by time sharing of the LED and phosphor output, one of 
ordinary skill would then be led to quickly discover the relationships between 
tone, output/intensity, pulse power, pulse width and frequency when applied to 
the two linked sources, the LED and the phosphor. Also, selectively coupling a 
power supply to the LED is an inherent part of PWM. 

As to claim 9, in addition to the rejection of claim 8 over Takahashi and 
Lebens, Takahashi further discloses that the LED is a phosphor converted white 
light LED (see for example column 6 line 29 "white light"). 

As to claim 10, in addition to the rejection of claim 9 over Takahashi and 
Lebens, operation of the combination such that the LED junction emission 
intensity is substantially constant while the phosphor emission intensity is 
increased responsive to the current signal modulation would have been fairly 
suggested to one of ordinary skill in the art at the time of the invention. Consider 
that the known techniques described in the rejection of claims 4-8 include the 
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ability to change intensity by changing either pulse width or frequency. 
Combining this with the teachings of Takahashi to change the to by time sharing 
allows the tone to be changed by changing the ratio between the LED junction 
and phosphor light allows for the ratio of phosphor emission to LED junction 
emission to be changed while also adjusting the overall emissions in a manner 
that keeps the LED junction emission intensity substantially constant. 

Claim 11 claims the structure implicit in the method claimed in claim 2 

with the additional limitation that a color sensor is used to sense the CCT and is 
rejected on the same grounds and arguments as claim 2, since the rejection of 
claim 2 included a color sensor. 

As to claims 12 and 13, in addition to the rejection of claim 1 1 over 
Takahashi and Lebens, these claims represent techniques and relationships well 
known to those skilled in the art before the time of the invention; reference for 
example Kamikawa (see previous office action) and Lebens. Also well known 
was the mixing of multiple PWM sources to achieve a desired tone; reference for 
example Takahashi an6 Lebens. By way of explanation, consider that Takahashi 
teaches pulsed driving of the LED. The use of and relationships between 
output/intensity, pulse power, pulse width and frequency were well known. Once 
Takahashi taught changing the tone by time sharing of the LED and phosphor 
output, one of ordinary skill would then be led to quickly discover the 
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relationships between tone, output/intensity, pulse power, pulse width and 
frequency when applied to the two linked sources, the LED and the phosphor. 
Also, selectively coupling a power supply to the LED is an inherent part of PWM. 

As to claim 14, in addition to the rejection of claim 1 1 over Takahashi and 
Lebens, the use of a processor as part of a color control circuit was well l<nown to 
those skilled in the art at the time of the invention, reference for example 
Kamikawa. 

As to claim 15, in addition to the rejection of claim 14 over Takahashi and 
Lebens, the use of the processor to control the functions already covered in claim 
1 1 would have been obvious. 

As to claim 16, the rejection of claim 15 over Takahashi and Lebens 
covered a combination of teachings that applying the determined modulation to 
the LED causes the LED emission spectra at the first color coordinate set to be 
substantially constant as the LED operational temperature changes from the first 
LED operational temperature to the second LED operational temperature (again 
see for example 13:24-48; e; V.V ^. ^ ^. v v ^ ^ 
changes that would otherwise occur as temperature of the LED changed"). 
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As to claim 17, in addition to tlie rejection of claim 1 1 over Takahashi and 
Lebens, Takahashi further discloses that the LED is a white light phosphor 
converted LED (see for example column 6 line 29 "white light"). 



As to claim 18, In addition to the rejection of claim 15 over Takahashi and 
Lebens, Takahashi further discloses that the LED is an InGaN phosphor 
converted white-light LED (see for example column 6 line 29 "white light" and 
column 4 line 13 "Ga...ln...N"). 



Claim 19 claims the structure covered in the rejection of claim 1 1 and is 
rejected on the same grounds and arguments. 



Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

US Patent Application Publication No. 2002/0048177 to Rahm et al. 
teaches adjusting the mix of colors from multiple light sources to overcome the 
effect of temperature fluctuations, aging, and changes In drive current. 

US Patent No. 6,078,732 to Beretta teaches a correlated color 
temperature sensor. 



Application/Control Number: 10/540,670 Page 10 

Art Unit: 2629 

US Patent No. 4,970,054 to Mori teaches a color temperature sensor used 
for automatic adjustment of three color components to adjust for the desired color 
temperature. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ROBERT R. RAINEY whose telephone number is 
(571)270-3313. The examiner can normally be reached on Monday through Friday 8:30 
AM to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amare Mengistu can be reached on (571) 272-7674. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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